SPAR - BRAMPTON (358) ce -
S es MronT RD Critical Items List SRMS

ciL Refw: 3119

ERAMPTCH GONTARID L858443 Revision: 0 FMEA Rev: ¢

Fart Humber|s]:

Systern: SRMS
Subsystern: ELECTRICAL SUB-SYSTEM
Assembly Daxc: Sarvo Poamr Ampliflar

Function;

AM140F 17T S1140F 11775

Fiter Board Assambhy Filtars 284 to 3PA. Fitars seconcary volages [o postion encodar, commutatr
3nd tazhomeder 3CLU. Prowaie: backup rely (o suttch meter 12 backug drive,

Failure Mode:

Critlcality:

Lass of backup relay suppression diade.

HYW Fund. Screen Failuees
2 1R -

Mizzmion Fhass; Crok

Caugais): Fliver Board Assembly Bacinup relry-col supression disde Faiks dpwen,
Fallre effeet on
unit'end Ham:
Eng:yﬁrm DEC Panel backup drive switch whan beckup s relsasas resUNting in pretaatune @il of switch. Backup Drive may be
jalrte.
Worst Cace: | ogs of Backup Orive Made.

»

nodant Pathy: Computer Supported modas,

Direct Drive,

etention Rationale

Dexign:

Taxt:

Discrate samiconductor devicon are apaciiled (o a (east tha TX kel of MIL-3-132500. Samples of al procunsd otsdate tooes e aubjected
i deshietive prygical snatysis (DPA} i venfy e integrty of the manufechunng pratscieee, Particle tmpact Mokse Detection (PIND) scremmng
Pl Pl o on micrecaauts, Uansisior and dioges that ane mounted n 3 paciaga with an intamal cayNy constructian. Ths pumpase of te ted &
to et lepris purtiches. in the package, veually resulling from the ascemby process.  Dovice stress leveis. are gacated by accordance with
SPAR-RME-Fi D03 and vartfied Dy oesign nevicw.

THE-SF".#.Miﬂ-fﬂhriﬂﬂldudr‘BHMPJHHHTM[M.Wklmmiﬁmminmhﬁhnmmﬂuarﬂ
soidered 10 the 3okier pada on the surfacs of the PYWE. The significant acvaniags of this teahnaogy is ko srabie the parts on ke board b ba
more dansaly packed, to reducs it dvaall vilurms and weighl of the sy,

Tha sEmsTIDY prosEss 8 nighiy sutemated. The parts M mourtied on the boarda Lming & computer cortreiod “pak and place” mashime. The
subsequent aoldering nparation /s parlommed using a bett fmace, I which the time and brgerature themmal profile that the FWE assembly i
sxpCEad 10 b6 Tighty controkad and optimized to ansure proger part saldening attaciment. The sesambly is manufaetunsd uhder documanond
procedures and qualty controle. These controls are exercised troughdud tha sssembly, irmpeciion and testing of the unit. Thes Irspection
inClIdes workmanshlp, Somponant Maunting. soldeting, ane oonfamal sodiey 5 sreune that # i in aocordanes with e NAB 5300 standards.

The SMT fine used for Bre SPA PYWE assembly ia undergons a full quulification pmgram, and 2sasmbies produced on this line ane ysed in
ather Spate pOgrams,

The circull boand design has been revewed o ensune adegusls sonsucior wiith and sapmrten 3 0 cenfim aporsnrate dErasions of
sOMer pads AN of component hoid provislons. Parts MOuting Medfods e seitrallad in acmrdence with WSFC-STD-1544, MSFC-STD-136
and SA80 2573751, Thess documants nequirs approved maunting methods, siress nul and companent security.

QUALIFICATION TESTS - The 5PA o subjached bo the Edowing quakiicalien testing:
VIBRATION: Each ade of the OM ks sublected to Flight Acceptancs Vibradon Test (FAYT), Guakficalion Acsgplance Vibmtisen Toat ({OAVT],
and Qyalification Vibration Tesis {(QVT) in accordance with the 3P4 Vibration Test Procedure (£29584). The el ang durstion for FAVT & 35
per Figure € and Tabls 2 of B2ESHE; the isvel and Juration for GAVT ke as per Figurs 7 and Table 2 of 828528 the level aned duiation for VT is
a5 per Figune B.amd Table of 320588, Al the =nd of the three successive RNdom vbvation 5 N ach axks, both drechons (v=) of each of the

repared:
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THERMALAVAZUUM: O TVAS Test s in accordance with Figure 3 of the 5PA TYAD Test Proessdura (S2C588), with Rull

lnzpaction

CMRESD OMmine

COMRED Cnline

Installation:

OMRED Online

FuretioravParamerc Test parformed 2t levalg of +80 gagreas C and -38 degress C, and ren-operating at -5d degress ©. The Guakficmian
vazum lvels duritg TWAL i 10106 1o or tess. The total test duraiian is 7 172 cyeiew The QM EPA is subjected o a minimum of 1000
hours of Ite festing and 1000 powsr D0 tyTien.

EMEC: The QM i subjected to EMGC Testng (asts CEDY HCEGS, CEOT. G5, CEDZ, C50E REDD, RS02, and 3502) n accortance with the
SFA EMC tast Proceduns (A5ATT) Dazed an MIL-STD.481 4,

UNIT FLIGHT AGCEPTANCE TESTS - The FM SPA ks subjectad K the foliswing acceptancs tasting:
VIBRATION: FM Acceptancs Vikiation Tea (AVT) I abcordanos with the 204 Vibration Test Procedurs (S26586), with lwvel and 2uration as
por Figgure & ang Tabla 2 of Enmes ]

THERMALAVAG LIUM: FM TWAC Test b In aooacdancs with Flgure § of tha 5PA TVAC Test Procedurs (E25558), with ievels of +45 edgrees C
and -25 degrues C for 3 duration of 1 1/2 cyckes. Tha vECUM Ievess during Accaptansa TVAL Testis 141075 torr o less,

JOINT SAU TESTS - Tha SPA is tostet as part of the |sinte {ambesee and vibraton hasts onk). The ambsant ATP for Iha Shoulser Jing,
ERén Joint, and Wirist Joird are a5 per ATF.2001 ATF.2003, ang ATF 2006 recpectively. The Weetion tect far the Shoulder Joint, ard Eibwr
o WYITst Joint are as per ATP 2002, ATP. 2004 and ATP, 2008 respectivily. Through wirs lunction. somtinuily and sisctirea esomtion tents are
performed per TP.283,

MECHANICAL ARM REASSEMELY - The SP4's loinky undirga a mechanical arm mtegration stage wham sactiieal cheeks are performed
per TF_2007.

MECHANICAL ARM TESTING - The cutgeing cpit-ofrs is configuned on the Strongback and the Manipulator Amm Chackewt i parformed
par ATE 1532

FEIGHT CHECKQUT. PDAS OPS Chwckout (all vehicles) JSC 15567,

Lirita ere manufactured under documented Guality Sontrois, Thess controls an #arclsed (hroughout desion procuremant, plnning,
reciving. processing, fabrication, sssambly, bating and shipping af the unity. Mandatery o Points ane ermployed ol vanous stages of
fabrication, assembly, and teal. Govermment s0uNGe ispactian s [moked at vaneys confred levals,

EEE partx inapaction is parformed nx requirad by SPAR-RMS-PA 003, Each EEE mart is qualified at the part kewvetto tha requirsments of
apphicable specification, All EEE parts are 100% Séresned and bumed-in, as a MapdTILm, 22 Pquired by SPAR-AMS-PA O3, by the Auppin
DFA i performad 38 raquired by FA OB on a RNdIMly Salectad 5% of pans, maxmuom 5 peses. mrum 3 pincas for each lot numberdeta
©40k of pacts received, Al cavity devicas ane gubjeated to 100% BIND. Wire i Procured to specificaton MiL-W-227%0 ar MIL-W-51381 ang
nsperted anc testad t0 MASA JSSMB0ED Standard Numbar S54,

Recaning inapestion venfies thor i pars received ane 3 ichwreitfiag i th procorement docikmans, that no physical damage has ocourmad
parta during shipment, that the neceiving doguments provide acdaquate traceabillty information and sorsening cute cisarty Jaantifies aceaptable
Ty

Fans ard inspacted rougheit manutacturs and sscembly at approprite io the manulicthunng stage completed. Thase inspaciions INcluds:

Pinted corcuit board inspection for track separstion, damage and adequacy of plated threugh hides, compenent meunting mepection for
cormaet Saldimring. wite (coping, stapping, ete. Operstors and inspectors are rained s certifisd 1o MASA NHE 5300.4{34-1) Shndard.
Confarmal ceeding nspesion for odequmin procsesing b perfarmed Lesing uttrrviolet light techniems  P.C. Bgard insadtion wispection includes
cheeles far comect board Installation, aiigrmant of boards, proper connactor contect maiing, wirk routng, Mrapping of wirsy ete. Poat P.C.
Enard inztaitation ispedtion inciues deaniness and workmanship {Sparigovemment fep. mandalery nspection paint).

Uril Fre-Acceptance Taat inspacion, which nehyces an audit of iowsr ter InEpection oomphketion. =3 bult confguration werificetion 1o ax
a0 ST {MANCMOry inspection paint], A und Test Resdiness Rwviimw [TRRE) which Incllses varification oF tegt pergsonme, et dacuimants,
fegt equipment Gallbrationsvalidetian statws and hardvware confhuration = comened Y QA in conjuncton with Engineening, Reseility,
Configuration Cortrol, Supplier a5 upphcable, and he govinTiment reprmoertstve, prior to ta start of any Formal testing (Accapancs or
Cuaiifcation]. Unit vel Acceotance Testing (ATP) includes arnbiart perfonmanee, thermel shd vibration testing {Sparfyevemment rep.

MARD Oy (NS etion point).

integration of unit o Joint SRU - inspactions inalude groonsing checke, conpsgiens far bant ar pPushback gontacts, Waual, cheanliness,
IMACANNEE! waring and penwnr up test to the appropiata Joink Inepecton et Procedyre (TP, Joint i B re-Atcepance Tegt Inxpeciian,
inciudies an audil of Iowsr fier inxpection complelian, @4 buit ennfigoration vwification to a3 desige sz, Joirs lsvel Accoptance Tesng (ATF)
ncluces ambient and yvisration besting (Sparigovemnment fp, tandetony Inseection pint.

Methanics Amm Risresambly - the integration of mechaical arm subaesembiles i forms B assemblag 2m, Inspectiions are performed &
£ach phase of integration which mcludes electrical checics, through wining chacis. wiring rauting, interisce connectars for bert or pushback
contacls sta. Meerinicel Arm Taating - Strongback and fat fioor ambeent perfomance et {Sparigovrnment rep. mandatory inspeclion paint),

 Fowed.up anm \erfy Barngs Crve roce snlfable.

MNome,

Fower-up amm. Yerfy BEaskup Drive mode mmiinbe. .

Turmnaraund:

parwd:  1B5ap06 by Fung, Bill Supersedes: NiA
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crean Failum A7 Poag
B: Psas

C: Pasa

Craw Training: The crew will be fralned b always ctmerve whether (he arm ks responding propany to cammands. I i isnt, apply brakms.
Craw Astisn: Remove the dive command, Salect any ciher mode.

Operilonsl Effect; Loss of next redundant path resula in being ons faliure away frem inabilty b cradie anm. Joinl will not drive Backup. If primary medea have
Tausd, the Backup system will not provice the capabliiy 1o cradke the arm. EVA s svaibabis or 3¢m can ba jattinaned,

Miggion If Back-up is kst Ihe mission i considensd lox: Uniaxs M i & TRg speoific excoption.

Constraints:

pprovats:

unctional Groyp Marne PosHisn Telephone Data Signad  Status

ginmar Hiltz, Michasl / SPAR-SRAMPTON Eystarna Ersgirmer 4554 oSl Supnes

Elrability Molgaard, Lers f SPAR-BRAMPTON  Reliabilty Enginesr 4590 OGMarss Sigrad

‘vgram Management OMiz  Rice, Craig J SPAR-BRAMPTDN Technioal Frogram Marsger 4592 MMarss Sigrmd
Jegystam Manager Glann, Gosige { JSC-ER RME Subsysiem Marager {281) 4831516 30Margs Sigrmd

schinical Manager Alsnn, Ren f JSCMVE EME Project Erganaer JSC (FI13) 48402 DGADSE Signed

Frrw i sinom ASiutancd  CORN Dl B /T5c-pCs RS SrmiA Bnianwsast (200 =209 To APLNP A AL

pirad:  1BSepSE by Fung, Bill RMS/ELEC - 797 Supsrsnces NA,




